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ABSTRACT 



A method of the present invention includes receiving a print 
request from a computer application running at a first 
computer. After which, all pertinent print information 
needed to complete the print request is obtained from the 
computer application by engaging the computer application 
with a print process controller at the first computer. Another 
step creates a spool file for the print request at the first 
computer. The spool file is then transferred by a file transfer 
manager from the first computer to a second computer. The 
method includes storing the spool file at the second com- 
puter for processing as a print job at the second computer. 
Preferably, the transferring of the spool file from the first 
computer to the second computer occurs over a wide area 
network. This method may further include the step of 
releasing the computer application from engagement with 
the print process controller when the print process controller 
obtains all pertinent information to complete the print 
request. Another step that may be implemented with the 
present invention includes storing the spool file, as a first 
stored spool file, at the first computer before transferring the 
spool file to the second computer. Preferably, the method 
includes deleting the spool file from the first computer when 
the spool file is transferred from the first computer to the 
second computer. 

17 Claims, 8 Drawing Sheets 
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SYSTEM AND METHOD FOR REMOTE process conventionally takes a long time to process because 

PRINTING IN A DISTRIBUTED NETWORK print jobs are printed successively over the wide area 

ENVIRONMENT network to the remote site. Also, when printing over a wide 

area network some pages or lines of the document may be 

FIELD OF THE INVENTION 5 lost in the transmission with no way to recover the lost 

The present invention relates to a remote printing system ^™^° D maki ° g an ° ther V ™ 1 FCqUCSt ° VCr the 
and more particularly, relates to a remote printing system 

implemented in a client/server network. ' nras > there is a need in lhe art for a remote printing 

system that reduces or eliminates delays associated with 

BACKGROUND OF THE INVENTION ™ printing documents at remote sites. Also, there is a need in 

. • « .« • . . the art to provide a remote printing system that eliminates or 

_ Many companies Have expanded meir operations to reduces ^ d , ^ 

remote printing when 

include various geographically dispersed otnees (remote 1# . . • ♦ • u , , . 14 , 

. \ . . * • u jl multiple print jobs are requested simultaneously. 

sites) throughout various countries of the world. As a result A jj-*/ « .u • j • . 1 _ , j ^ 

c J & . - 4 v - 11 j* j Additionally, there is a need in the art to provide a network 

of the expansion of companies to geographically dispersed 15 ^ ^ ^ ^ * dala Qf a 

environments companies had to make the resources of the ^ job ^ ^ seQt ovef ^ networ £ 
company available to each remote site. Often m making 

resources available to the remote sites some resources were SUMMARY OF THE INVENTION 

duplicated. Such resources that were commonly duplicated _ 

include computer software and hardware, instruction manu- 20 Generally described, the present invention provides a 

als and the like. Due to increased competition in many memod of processing a print job m a client/server network 

business areas, companies searched for ways to reduce costs. that eDables a computer application at a server to respond to 

Many companies have reduced cost associated with com- » P™ 1 «q^st and to resume processing without being 

puting by adopting client/server networks to aid in the r f P onslb1 ^ for P nntm S °P^ons that involve the 

transfer of information between remotes sites. „ rea . uested P rmt J ob - 

By using client/server networks, companies consolidated * M °" P»rlicnl«rly, the present invention provides a 
many of their computer programs, databases or needs in a ^ m ? ,hod of V^°^S » P™t J°b ^ includes, receiving a • 
central or regional computing center. With a central or ^pnnt request from a computer application running at a first 
regional computer processing center containing most if not ^mputer. After which, all: pertinent print information 
all the computer programs and databases of the company, the 30 needcd . to ^pl<f the print job associated with the print, 
remote sites routinely access the regional computing center 1 »<*tained ^ the computer application by engag-> 
via the computer network to use the company's computer computer application with a print processxontroller- 
resources. While it is relatively convenient for a remote site at me first computer. Another step creates a spool file for the , 
to access a computer program at a company's regional <§n* J<* at «£ e ^ l computer. The spool file is then trans- 
computing center for processing data, the conventional 35 Arred by a ffle transfer manager from the first computer-to 
methods of printing a document have not been as convenient com P^- ^ me * od mcludcs st0 ™8 the . s P° o1 
for a remote site. For example, when a computer system at ^ at ^ second computer for processing as a print job at 
a remote business site requests that a document be printed at second computer. 

the regional computing center, the document is faxed or sent Preferably, the transferring of the spool file from the first 

by mail from the regional computing center to the remote 40 computer to the second computer occurs over a wide area 

site. This delay or cost in obtaining a printed copy of a network. This method may further include the step of 

document is not desirable for many business needs. Another releasing the computer application from engagement with 

conventional method for printing documents in a wide area P rint process controller when the print process controller 

network includes providing a print server and printer at the obtains all pertinent information to complete the print job. 

remote site. With a conventional remote print server and 45 A^er step may include storing the spool file, as a first 

printer set-up, when the remote site initiates a print request stored s P° o1 file > at the first computer before transferring the 

to the application program at the regional computing center, s P°° l file t0 the second computer. 

the application program at the regional computing center Preferably, the method includes deleting the spool file 

communicates with the remote print server to schedule each from the first computer when the spool file is transferred 

print job. 50 from the first computer to the second computer. 

While using the conventional remote print server and Preferably, the method also includes the step of storing the 

printer set-up is helpful, it does not satisfy many print needs spool file at the second computer as a second stored spool 

in a wide area network environment because in a wide area file- The print job may be printed at a printer or displayed on 

network, communication over the wide area network can a computer monitor connected to the second computer, 

often be slow and a printing problem occurring a remote 55 Additionally, if a plurality of print requests are received 

printer can farther slow completion of print processing. For simultaneously at the first computer for output at the second 

example, if a remote site requests a print job from the computer, the simultaneous print jobs corresponding to the 

computer application at the regional computing center and print requests are concurrently transferred to the second 

the printer assigned for printing is not operating properly at computer system. 

the remote site, the print request must be regenerated again 60 The present invention also includes a computer-readable 

when the problem is solved over the wide area network, medium on which is stored program modules for processing 

Given the communication time required when operating a print job. The program modules include instructions 

with wide area networks, many of the above scenarios of which, when executed by the computer system, perform 

generating a print request or occupying the processing time several steps. One step includes receiving a print request 

of the computer application are not acceptable for many 65 from a computer application running at a first computer. A 

companies. Additionally, if a user or users initiate simulta- second step includes obtaining all pertinent print inform a- 

neous print requests to the same remote site, the printing tion to complete the print request from the computer appli- 
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cation by engaging the computer application with a print FIG. 7 is a flow diagram of the processes implemented at 

process controller at the first computer. A third step includes a remote computing site used in connection with the remote 

creating a spool file for the print job corresponding to the printing system of the present invention, 
print request at the first computer A fourth step includes 

transferring the spool file, with a file transfer manager, from 5 DETAILED DESCRIPTION 

f W rTnl^T d "T^ A f & f St6P ^ " now to the drawings, in which like numerals 

stonng the spool file at the second computer for processmg ^ eJe ^ ^^'^ severa l views, FIG. 1 

as a print job at the second computer. •« • ♦ a. u • . * • 

r J r illustrates the basic components of a remote printing system 

Tne computer-readable medium may include instructions 10 used in connection with the preferred embodiment of the 
which, when executed by the computer system, perform the 1° present mventioili ^ remole printing system 10 of the 
step of releasing the computer application from engagement present invention operates within a computer network envi- 
with the print process controller when the print process ronm ent. The remote printing system 10 includes computer, 
controller obtains all pertinent information to complete the .systems 16a,16M6c,"and 16d. An application server 18 
print request. contains computer applications that are used by the corn- 
Also, the computer-readable medium may include 15 puter systems 16 for data processing and other processes, 
instructions which, when executed by the computer system, The computer systems 16 share centralized, computer pro - 
perform the step of transferring a plurality of simultaneous c grams stored at the application server 18.^ The computer 
print jobs concurrently to the second computer system. systems 16 access the computer programs over a wide area 

The present invention also includes a systemior remote, 2Q network (WAN) 26. The computer systems and application 
^printing _ over -a computer network. The remote printing s server 18 may be connected to the computer network 26 

system includes, a first computer server connected to the directly or via a local area network (LAN) 20. 

^computer network. The first computer server has a memory 3 An LAN is a group of computers and other devices 
r unit for storing various program modules. A shared com-3 dispersed over a relatively limited area and connected by a 

^puter application is stored in the memory unit. Also stored ^ communications link that enables any devices to interact 

in the memory unit is an interceptor program module that is with other devices on the network. LANS often include 

operative to intercept a print command received at the microcomputers and shared resources such as printers and 

computer application. The interceptor program module is hard disks. Many LANS can support a wide variety of 

operative to engage the computer application to obtain print computers and other devices. The devices connected to the 

data associated with the print request and to create a spool 3Q LAN must use the proper physical and data-link protocols 

file. Another program module stored in the memory unit is for the particular LAN, and all devices that communicate 

a print spooler program that is operative to schedule a spool with each other generally use the same communications 

file transfer to another computer system. A file transfer protocol. Also, printers 22a and 22b are connected to the 

manager is also stored in the memory unit and is operative LAN 20. The computer system 16a connected to the LAN 20 

to transfer the spool file to said another computer system. 35 may function as a computer server for the devices connected^ 
(A remote computer system is also connected to the^ to the LAN 20. A server is a computer that runs adminis- 
computer network. The remote computer system is operative^ ( trative software for a computer network and controls access 

to access and execute the shared computer application at^the ,to part or all of the network and its devices, 

first computer server via the computer network. The remote The computer system 16a connected to the LAN 20 has 

computer system also is operative to initiate a print com- 40 a display monitor 24a. The display monitor 24a provides a 

mand in the shared computer application, at the first com- visual interface for a user with the computer system 16a. 

-puter server. The remote computer system receives from the Each computer system described herein has a respective 
file transfer manager via the network a print job requested, ^monitor 24 connected thereto. The computer system 16a is 

from the remote computer system. > connected to the WAN 26 by communication link 21. The 

Thus, it is an object of the present invention to provide a 45 WAN is a communications network that connects geographi- 
remote printing system that reduces or eliminates delays cally separated devices. The application server 18 is con- 
associated with printing documents at remote sites. nected to the WAN 26 by communication link 21. A display 

This and other objects, features, and advantages of the monitor 24 is also connected to the application server 18. 

present invention will become apparent from reading the As generally discussed above, in an effort to reduce costs, 

following description in conjunction with the accompanying 5 o some companies have centralized their primary computer 

drawings. applications and databases at a single or primary computing 

center. These primary computing centers are accessed by 

BRIEF DESCRIPTION OF THE DRAWINGS computers at remote sites to run and utilize the computer 

BG. 1 is a diagram of a remote printing system operating applications. For example, the computer system 16a, com- 

according to the present invention. 55 P uter s y stem l6b > P rinter 22a > and P rinter 226 are eacb 

FIG. 2 is a diagram of a remote computer system used l° cated £ raote business site 25a. The computer systems 

with the remote printing system of the present invention. Uc A ^ are , eac , h Xoc ^ d ^ rem ° 1 te busmess Slte * 25c 

1% • j . c . . . . . and 25d, respectively while the application server 18 is 

FIG. 3 is a diagram of an application server used with the located at a ^ 0f ionaJ site 23 , n ^ computer 

remote printing system of the present invention. 6Q network system 0 f FIG. 1, the application server 18 contains 
FIG. 4 is a diagram of the general operations that occur most if not all com puter applications utilized by the corn- 
between various computer program modules used with the puter systems i6 . ^ Q computer applications at the applica- 
remote printing system of the present invention; tion XTVGT 18 may i nc iud e , for example, data warehousing 
FIG. 5 is a diagram of an example spooler control table. programs, word processing programs, spread sheet 
FIGS. 6a and 6b are flow diagrams of the processes 65 programs, graphics programs, or forecasting programs, 
implemented at the application server used in connection Thus, when a user at one of the remote computer systems 16 
with the remote printing system of the present invention. desires to process or use information from a shared appli- 
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cation at the application server 18, the computer system 16 remote server, reprints of the print data may be obtained at 

communicates over the WAN 26 to the application server 18. the remote location without accessing or requiring the 

Control signals and data are transmitted along communica- computer application at the application server to complete 

tion lines and over the WAN as necessary. The computer the print job. Also, by storing the processed print data at the 

systems 16 and application server 18 may be generally 5 remote location 16, if printing problems occur at a printer at 

referred to as a distributed client/server environment or mc remote location> the processing time or appli . 

network. cation at the application server 18 does not have to be 

In conventional computer systems that operate in a dis- accessed when the print problem is resolved. Additionally, 

tnbuted client/server environment, when a client computer by a filc transfer manager to transfer a print job to a 

is processing data using a shared application at an applica- 10 rcmote mc file transfer manager may perform data 

tion server and a print command as initiated, the application compression, parity checking and other verification pro- 

at the application server controls the print process at the to ensil re that me data transmitted is complete before 

desired remote location. Consequently, if there is a printing deleting mc print job information at the application server 

problem at the remote location when a print request is made, \g 

the computer application at the application server 18 stays 15 

engaged with the printing process or is re-engaged when the THE PREFERRED OPERATING 

printing problem is solved. Wailing for a printing problem at ENVIRONMENT 
a remote location to be resolved slows or delays processing 

at the application server which consequently can hinder Before providing a detailed description of the systems and 

other computer systems using the shared applications at the ^ methods of the present invention, it is helpful to briefly 

application server. Additionally, in conventional printing in describe the preferred operating environment, which 

a distributed client/server network, when simultaneous print deludes a computer network. Referring to FIG. 1, the 

requests are made for printing at a single location, each print remote printing system 10 enables the transfer of data 28 via 

job is processed or sent sequentially from the application communication lines 21 from computer systems 16 and 

server to the remote computer system. Thus, handling sirmil- ^ plication server 18. The data 28 is generally in the form of 

taneous print request in a distributed client/server network a command message, control message, or data file (print 

can be time consuming Computers that have access to a computer network are 

Advantageously, the present invention provides a system * generaUy referred to as being "set up" on the computer 

and method that enables a user at a remote computer system ° etwork " WhcD a device ha " conDec ^n to the network, the 

16a to initiate a print command for the remote location 30 device communicates over the network usmg the appropriate 

without occupying the computer application at the applica- De wo ^ TO 0 

tion server if there happens to be a printing problem at the Referring to FIG. 2, a more detailed view of a computer 

remote printer. Additionally, the present invention provides system used with the present invention is shown. The 

a system and method that enables the reprinting of a docu- computer system of FIG. 2 is described in connection with 

ment in the distributed client/server environment without 35 me computer system 16a. It should be appreciated that the 

accessing the computer application at the application server details of computer system 16a is generally representative of 

18. The system and method of the present invention are eacn computer system 16. One aspect of the computer 

enabled to print remotely without unduly occupying the system 16a includes a graphical user interface system 29 

processing time of the application server 18 by providing a operating in conjunction with the display screen 32a of the 

computer application module that acts as a print request 40 dis P lav monitor 24a. The graphical user interface system 29 

interceptor and controller. The print request interceptor and & implemented in conjunction with the operating system to 

controller intercepts a print command initiated by a remote display and manage the information of computer applica- 

computer system 16 and completely processes the data from ^ons and the operating system. 

the computer application at the application server 18. The Although the present invention is described in conjunc- 

print interceptor and controller then sends a print job com- 45 tion with a conventional computer, it will be appreciated that 

plete signal to the computer application. Thus, the computer the present invention may be utilized in other types of 

application at the application server may be free to continue computer systems. The graphical user interface 29 is imple- 

its normal operation for remote users without being respon- mented as part of the computer system 16a to receive input 

sible for controlling or overseeing the print process to signals from a conventional keyboard 34 via an input/output 

completion. 50 interface 36. Cursor keys on the keyboard 34, a mouse 38, 

The print request interceptor and controller processes the trackball, or other pointing device may be used to move a 

print data and creates a spool file for the print request and cursor 40 on the display screen 32a for selection of various 

creates a control file that contains information specifying the options. 

destination of the print job. The print request interceptor and A modem 42, connected to input/output interface 36, may 

controller then notifies a print spooler so that the print 55 serve as the means for communicating with the computer 

spooler may schedule a file transfer of the data with a file network 26. However, the computer system 16a is prefer- 

transfer manager. The control file and print file are then ably connected to the computer network 26 via to a LAN 

transferred from the application server 18 by the file transfer port 37 via a router. For simplicity of the drawings, many 

manager over the WAN 26 to a remote server where the print components of a standard computer system have not been 

job is to be printed. A spool file and print driver at a remote 60 illustrated such as address buffers, memory buffers and other 

server handles or performs any operations for the computer standard control circuits because these elements are well 

system for the initiated print command. By processing all of known and illustrated in the prior art and are not necessary 

the pertinent print information at the print request intercep- for understanding of the present invention. A computer 

tor and controller then storing the information for file program used to implement the various steps of the present 

transfer to a remote server, the application and processing 65 invention is generally located in a memory unit 46, and the 

time required at the application server 18 is reduced. processes of the present inven tion are carried out through the 

Because all of the print data is transferred and stored at the use of a central processing unit (CPU) 50. Those skilled in 
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the art will appreciate that the memory unit 46 is represen- requests. The application programs and databases reside in 

tative of both read-only memory and random access memory 84. The operating system 74 may be a UNIX-based 

memory. The memory unit also contains a database 52 that server system, Microsoft Windows-based server system, or 

stores the data and tables used in conjunction with the any suitable operating server system. The memory 84 may 

present invention. A computer system suitable for use with 5 contain, for example, a plurality of application programs 

the present invention may contain 16 MB of random access gg Uy gg b md 88c ^ application programs 88 process data 

memory, a 240 MB hard drive and 486 microprocessor and inputs from the remote computer systems 16. The server 

manufactured by INTEL Corporation of Santa Clara, Calif. software 85 manages the processes for the networked com- 

With continumg reference to FIG. 2, the CPU 50 is putcr systems 16 hard drive/database 87 may be used 

typically implemented as a single-chip microprocessor. TTk 1Q to store daU rcktcd to ^ dfic of rcmote 

CPU 50, in combination with computer software, such as an uters to remote servers/printers used in the present 

operating system 54 and a remote application program 56, invention 

controls certain operations of the computer system 16a. The ". - - 

operating system 54, in conjunction with application Controlling and performing the remote printing processes 
programs, controls the allocation and usage of hardware and ■ °f tne present invention are a print request interceptor/ 

software resources such as memory, CPU time, disk space, 15 controller 90, a print spooler 92, a spool file 94, a file transfer 

printers and peripheral devices. It should be appreciated that manager 96, in conjunction with the central processing unit 

window based operating systems exist such as various 86. Although illustrated as individual units, the print request 

versions of Microsoft "WINDOWS", and UNIX operating interceptor/controller 90, print spooler 92, print spool file 94 

system may be used with the present invention. The bus 58 and file transfer manager 96 may be considered as a single , 

of the computer system supports communications of control, 20 unit which performs multiple processes. The print request 
address, and data signals between the CPU 50 and the - interceptor/controller 90, print spooler 92, print spool file 

remaining components of the computer system 16a. It 94^ an d file transfer manager 96 collectively receive and 

should be appreciated that different types of buses are used process print requests and print jobs from the application 

in a computer system and that bus 58 generally represents programs 88a, 88ft, and 88c in a manner that releases the 

the various types. The memory unit 46 and the CPU 50 are 25 application programs from the responsibility of overseeing a 

connected by the bus 58 which is designed to provide an rim job tfa h completion al a remote printer or rernote 

electrical interface between computer system components. GeneraU a rint ler ^ software that 

Tlie processes imp kmented by the CPU 50 may be com- ^ a { ^ ^ be {Q & ^ 

mumcated as electrical signals along the bus 58 to an s £ oole f sends the print job to a disk or memory 

input/output device, such as display mom tor 24 a. Hie dis- 30 ^ ^ ^ ^ ^ Qter ^ re 

play monitor 24a provides a visual display of compu er tQ & ^ ^ ^ However, with the present 

generated graphics originating from the processes imple- ^ of spQol fik ^ stofed temporarily at 

mented by the CPU 5U ...... the application server until it is transferred over the WAN 26 

The memory umt 46 also contains a database 52 used to b a fik tramfer manager 

store data for use with the computer system 16a, 35 T iL . , x „ , , . . , 4 . , , 

Additionally, the memory unit contain^ a print driver 53, a ! ° ^ deta,1 ? d scnpt,on .numerous details are provided 

remote spool file 60, a remote file transfer manager 62 and *>* ^ computer display system elements, formats, sample 

r a xt £ , * it a A^,~r ,v . r „i„ n J^^* m tu*i data, etc., in order to provide an understanding of the 

LAN software 63. Apnnt driver is a computer program that ' ' . r . ... , . t , . .„ *\ , , 

enables general application programs to work with a par- mv f T* T"' *T u "? *f 

ticular printer without the particular application knowing [the «, the present .nvention may be practiced without the 

specific details of the printer's hardware and internal com- SJ)eci c e s * 

puter language or protocol. The print driver 53 is adapted to Certain of the descriptions which follow are presented in 
operate specifically with a printer 22a or 226. The remote terms of dis P la y ima g es > processes, and symbolic represen- 
file transfer manager 62 receives files transmitted over the tati °ns of operations of data bits within the computer's 
WAN 26 such as a print job or spool file from the application 45 memory. As will be known to those skilled in the program- 
server 18. The remote spool file 60 receives and stores the rning arts > these process descriptions, messages, notification 
spool file that is processed and transmitted from the appli- descriptions, and graphic displays are the means used by 
cation server 18 for processing at the remote computer those in the art of computer programming and 
system 16a. computer construction to convey teachings to others skilled 

Referring to FIG. 3, the application server 18 is shown in 50 m me ^ 
' more detail. The components of the application server 18 are y For purposes of this discussion, a process or method is 

- basic components of a computer system such as generally generally a sequence of computer-executed steps leading to 

discussed in connection with FIG. 2. The application server a desired result. These steps require physical manipulations 

18 has a display screen 80 upon which a graphical user of physical quantities, such as electrical, magnetic, or optical 
interface 30 is displayed, A user may interact with the ss signals that are capable of being stored, transferred, 

graphical user interface 30 by using a cursor 78 controlled combined, compared, or otherwise manipulated, 

by the keyboard 72. The processes at the application server Furthermore, it should be understood that the programs, 

18 are controlled by a central processing unit 86. Operations processes, objects, etc., described herein are not related or 

performed at the central processing unit are communicated limited to any particular computer or apparatus. Rather, 
to the peripheral devices of the computer system via a bus eo various types of machines may be used with programs 

81. Interactions with external devices are transmitted constructed in accordance with the teachings herein, 

through the input/output port 74. The input/output port 74 PD1MTIMr 

enables connection to the keyboard 72 and a modem 82. The v } OPERATION OF TOE REMOTE PRINTING 
application server 18 is preferably connected to the network j 

via a LAN connection through a LAN port 83. J 65 Having described the basic components used in imple- 

The application server 18 functions as a server by running rhenting the various aspects of the present invention, the 

shared application^ programs and processing initial print operations and functions of the remote printing system 10 
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will be described in more detail in connection with the Commercially available file transfer managers that are use- 
computer program modules used to facilitate operations of ful with the present invention are CONNECT: Direct avail- 
the present invention. able from Sterling Commerce, Dallas, Tex. or any other 
Referring to FIG. 4, the general flow, control and data commercially available file transfer manager suitable for 
processing occurring at or controlled by the various com- 5 performing the functions described herein. Some file trans- 
puter program modules at the application server 18 and the fer managers provide added functions and features that are 
remote computer system 16 are discussed. The first step desirable, such as encryption, compression, remote process 
implemented by the processes of the present invention is the or program activation and point of error recovery. Although 
issuance of a print request by a user that is processed, for many file transfer managers are compatible with the present 
example, at the computer application 88a. Control then 10 invention, it can be more efficient to use file transfer 
proceeds to the print request interceptor and controller 90 as manager that has compression and remote programmer 
indicated by arrow 302. At the print request interceptor and process activation. 

controller 90, the pertinent print information and data from If ^ & file transfer manager has remote program or process 

the application is copied and stored to a spool file for backup activation, a remote print request can be scheduled as part of 

and processing at the application server 18. The print request 15 me transfer request from the print spooler 92. If the file 

interceptor and controller 90 then notifies the print spooler transfer manager 96 does not have remote program 

92 that a print job has been received and passes the pertinent activation, a remote program at the computer system 16a is 

information and data to the print spooler 92 as indicated by monitors the remote spool file at the computer system 16a 

the arrow 304a. The arrow 304fc represents a signal trans- for new print req uests that appear. This remote program 

mitted back to the computer application 88a indicating that 20 W ould then issue a final print command, 

the print job is complete. Therefore, the computer applica- ™_ £1 . c ^ c ^ • 4 j * 

00 j . 1. -11 .1. * c . T& c fil e transfer manager 96 then transfers the pnnt data 

Uon 88a may proceed to handle other requests of a computer . , 4 £1 . - 0 . 4t _ A r 

J r t ■ „ t t, . r or 10b to the file transfer manager 62 at the remote computer 

user operating at a computer system 16. The pnnt request *V ^ r™ . , 4 i iL 

r , j * 11 on • 1 1 * - t . 7 4 system 16a. Ine remote computer system 16a acts as the 

interceptor and controller 90 is a local printer driver niter- ' . . m_ ni ; c * r 

c *u * 1 *u t 1 ■ * . » 4t. i- *• remote prmt server. Ine file transfer manager 62 transfers 

face that spools the local printer request onto the application 25 lL 1 j * * i_ j j ■ • j- , . 1 

t j c *i_ * 1 * ** * Jl. i- » the spool data to the hard drive m a directory or remote spool 

system. In order for the computer application to believe C1 5 A , n , e ^ « 4 ™ ~, 4 ' - r t - 

/ . . , . „. ti _ \ . 4 . . 1 * \ «t_ file 60 specified lor the data. The file transfer manager 62 

(receive a signal indicating that printing is complete) that the * * * * *i_ 1 1 • * -v* 

. * . 1 * *l . • . • * may then activate a print request to the local printer 22a. The 

pnnt 10b is complete, the remote prmter is set up as a . *\ , • ,t_ / j j j j . L iL 

„ j • . /• 'c *i_ / • 1 1 11 pnnt request is then activated and responded to by the print 

'pseudo printer (i.e., as 11 the remote pnnter were a locally j. / A A iL A L « 4 - n . • m 

r a J . , \, V4 . r \t,« jit dnver 60 at the computer system 16a. Optionally, the file 

configured printer on the application server). Ine pseudo 30 t r « r ;. . * , . , 

• * # * ■ f • *i_ « / j transfer manager 62 may not issue a pnnt request, in which 

pnnter for the remote pnnter is then set-up. mapped or iL r , 4 . . ^ , t « f, . , - , iL 

r , , , , w U1 #u r . ■ j- „ +u • * j * case the spool data is simply stored. Having transferred the 

added to a spool table that indicates the appropriate directory , . *\ £1 - iL , ^ < Di iL 

, t . r , , j c 4l _ „ j » ■ * . ' entire spool file from the application server 18 to the remote 

or location designated for the pseudo prmter. The print : 4 ^ * 1 m *rn 

t . t 7 . * n on * * .ci computer system 16a, the remote spool file 60 now contains 

request interceptor and controller 90 creates two files: a n ■ * I- . • * - 1 

n ! f j 1 j * «t 1 ^ information necessary to reprint any process pnnt/spool 

spooler request file, and a spooler data file. The spooler 35 lA1 , i • * u-f • f _r 

r . fl i * • *i_ v *• * j request. A local spool script or graphical user interface can 

request file contains the application system name, pseudo , n . , , d K_ iL r , L -i-* . • n , 

? . „ 1 «i 1 « / r be provided to enhance the user s abihty to search for and 

pnnter name, spool file name, user logon name, and apph- r . 4 . , • . ™ . • 

r t . , 1 . * ^n. • * ** / * j reprint reports/prmt requests. By changmg an existmg 

cation local pnnter options. The pnnt request interceptor and r , r . ^. , - : . , , .„ 

controUer 90 then notifies the spooler that the spool data is ^ udo P™ter mapping or by defining special pseudo pnnter 

. . * u 11 i * i-iij* *u names, spool files can be sent to several remote locations or 

ready via a remote shell, as known to those skilled m the art, 40 iL , . A . , , , , . , . 

* .u r *• id the remote pnntmg can simply be dehvered to the remote 

to the apphcation server 18. * *i^j* jr--L. 

A , rr . , „ , . , „ . . , computer system 16a and stored for viewing by a user via a 

At the pnnt spooler 92, the pnnt spooler 92 is activated to graphical ^ i nterfa ce. 
resolve and schedule the print information received from the 

print request interceptor and controUer 90. The print spooler NETWORK CONFERENCING PROCESSING 

maps a pseudo printer to a remote server/printer (i.e., 45 STEPS 
determines the remote print server and physical printer that 

should process the completed print data). The print spooler The preferred steps of the method for providing the 

92 scans each spool directory for print requests. Using a remote printing system of the present invention is shown in 

control table for the print spooler 92 as illustrated, for flow diagram form in FIGS. 6A, 6B and 7. The steps of the 

example, in FIG. 5 , each spooler script handles restart 50 preferred method are implemented with computer programs 

recovery, compresses data during transfer, creates a remote operating on the application server 18 and computer systems 

spool file and local printer request file, issues a print job or 16 over a network such as the distributed client/server 

hold command and deletes files after successful transfer. The network in FIG. 1. The preferred steps will be discussed in 

print spooler 92 then creates a request to either a local or conjunction with FIGS. 1, 2 and 3. 

shared file transfer manager 96, as indicated by the arrow 55 Referring to FIGS. 6 A, 6B, and 7, the processes per- 

308. The print spooler continuously monitors the file transfer formed at the apphcation server 18 and the computer system 

manager 96 to check the status of the transfer as indicated by 16a are described. At step 602, a computer application 88a 

arrow 309. If the print spooler 92 determines that the transfer is invoked at the application server 18. The computer 

was successful the print spooler 92 may delete the spool data application 88a performs processes in accordance with a 

stored at the application server 18. If the print spooler 92 eo user's input from a computer system 16a as shown as step 

determines that the transfer was unsuccessful, then the print 604. At step 610, the operating system 74 determines 

spooler 92 reschedules the transfer request with the file whether a print request has been received from a computer 

transfer manager 96. The file transfer manager 96 performs application 88a. If no print request has been received from 

the process of transferring the print data from the application the computer application 88a the process continues to oper- 

server 18 to the computer system 16. The file transfer 65 ate as discussed in connection with step 604. If, however, at 

manager 96 may be any software that transfers data or a data step 610, a print request is received from a computer 

file using a communication protocol between two systems. application 88a, the process proceeds to step 614. At step 
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614, the operating system 74 invokes the print request 
interceptor/controller 90. At step 616, the print request 
interceptor/controller 90 engages the computer application 
88a to receive the pertinent print information and data. The 
print request interceptor/controller 90 copies the print infor- 
mation and data to a spool file 94 and notifies the print 
spooler 92 that the print information and data is ready to be 
scheduled and processed by the print spooler 92. The 
process then proceeds to step 622 where the computer 
application 88a is released from engagement with the print- 
ing modules. The computer application 88a is then ready to 
perform other processes for the same user or other users. 

Referring to FIG. 6B, the processes implemented at the 
application server 18 are further described. At step 624, the 
print spooler 92 maps the pseudo printer to the remote 
server/printer that is designated to receive the printing job 
from the particular remote computer 16. The process then 
proceeds to step 626. At step 626, the print spooler 92 
schedules a remote file transfer request with the file transfer 
manager 96 for delivery or transfer to a designated remote 
server/printer. If multiple print requests are received simul- 
taneously for the same remote site, the multiple print jobs 
are scheduled for transfer to the remote site as multiple 
simultaneous or concurrent transmissions. Simultaneous 
generally means the receipt of multiple print requests within 
a time period that is sufficiently long to enable the requests 
to be scheduled for concurrent transfer. At step 630, the print 
spooler 92 monitors the file transfer manager 96 to deter- 
mine whether the print data was successfully transferred. If 
the print job or print data was not successfully transferred 
then the process proceeds to step 626 where the print spooler 
92 reschedules the remote file transfer request. However, if 
at step 630 the print spooler 92 determines that the file 
transfer was successful, the process proceeds to step 632. At 
step 632, the print spooler 92 deletes the local spool file data 
related to the particular job in order to create memory space 
at the application server 18. Because all of the print job data 
was transferred to a remote system, the application server 18 
is not required to be involved in the printing process at a 
remote location once an entire print job has been success- 
fully delivered to the remote computer system 16. 

Referring to FIG. 7, the processes implemented at the 
remote computer system 16a are described. At step 702, the 
remote computer system 16a receives the completed print 
job information from the application server 18. At step 704, 
the completed print job information is transferred to and 
stored at a spool file at the remote computer system 16a. The 
process then proceeds to step 706. At step 706 if a print 
request is received, the print job is printed at a remote printer 
22. At step 708, the completed print job may be displayed at 
a computer monitor 24a. At step 712, the remote spool file 
may be accessed for reprints or deletions. 

The foregoing relates to the preferred embodiment of the 
present invention, and many changes may be made therein 
without departing from the scope of the invention as defined 
by the following claims. 

What is claimed is: 

1. A method of processing a print job, comprising the 
steps of: 

receiving a print request from a computer application 
running at a first computer; 

obtaining all pertinent print information to complete said 
print request from said computer application by engag- 
ing said computer application with a print process 
controller at said first computer, 

creating a spool file for said print request at said first 
computer; 
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transferring said spool file, with a file transfer manager, 
from said first computer to a second computer; and 

storing said spool file at said second computer for pro- 
cessing as a print job at said second computer. 

2. The method of claim 1 further comprising releasing 
said computer application from engagement with said print 
process controller when said print process controller obtains 
all pertinent information to complete said print request. 

3. The method of claim 2 further comprising storing said 
10 spool file, as a first stored spool file, at said first computer 

before transferring said spool file to said second computer. 

4. The method of claim 3 further comprising the step of 
deleting said spool file from said first computer when said 
spool file is transferred from said first computer to said 

15 second computer. 

5. The method of claim 4 further comprising the step of 
storing said spool file at said second computer as a second 
stored spool file. 

6. The method of claim 5 further comprising the step of 
20 printing a print job stored in said second stored spool file. 

7. The method of claim 6 further comprising the step of 
displaying said print job on a monitor connected to said 
second computer. 

8. The method of claim 2 further comprising the step of 
25 receiving a plurality of simultaneous print requests at said 

first computer to be sent to said second computer, wherein 
said spool file is created with print job information from 
each of said plurality of print request and wherein each of 
said plurality of simultaneous print jobs are concurrently to 
30 said second computer system. 

9. The method of claim 1 further comprising the step of 
verifying, with said file transfer manager, that said spool file 
is transferred without any loss of data. 

10. The method of claim 4 further comprising the step of 
35 verifying, with said file transfer manager, that said spool file 

is transferred without any loss of data before said step of 
deleting. 

11. The method of claim 1, wherein the transferring step 
includes the steps of (i) compressing the spool file to obtain 

40 a compressed spool file, and (ii) transferring the compressed 
spool file to the second computer. 

12. A computer-readable medium on which is stored a 
program module for processing a print job, the program 
module comprising instructions which, when executed by 

45 said computer system, perform the steps of: 

receiving a print request from a computer application 

running at a first computer; 
obtaining all pertinent print information to complete said 
50 print request from said computer application by engag- 
ing said computer application with a print process 
controller at said first computer; 
creating a spool file for said print request at said first 
computer; 

55 transferring said spool file, with a file transfer manager, 
from said first computer to a second computer; and 
storing said spool file at said second computer for pro- 
cessing as a print job at said second computer. 

13. The computer-readable medium of claim 12, wherein 
60 the program module further comprises instructions which, 

when executed by said computer system, perform the step of 
releasing said computer application from engagement with 
said print process controller when said print process con- 
troller obtains all pertinent information to complete said 
65 print request. 

14. The computer-readable medium of claim 12, wherein 
the program module further comprises instructions which, 
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when executed by said computer system, perform the step of 
receiving a plurality of simultaneous print request at said 
first computer to be sent to said second computer, wherein 
said spool file is created with print job information from 
each of said plurality of print request and wherein each of 
said plurality of simultaneous print jobs are transferred 
concurrently to said second computer system. 

15. The computer-readable medium of claim 12, wherein 
said spool file transferring step that is performed by instruc- 
tions of said program module which is executed by said 
computer system, includes the steps of: 

compressing said spool file to obtain a compressed spool 
file, and 

transferring said compressed spool file to said second 
computer. 

16. A remote printing system for operation over a com- 
puter network, comprising: 

a first computer server connected to said computer net- 
work and said first computer server having memory 
unit for storing program modules; 

a shared computer application stored in said memory unit; 

an interceptor program module operative to intercept a 
print command initiated from said computer applica- 
tion and operative to engage said computer application 
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to obtain print data associated with said print request 
and operative to create a spool file for the print request; 
a print spooler program module stored in said memory 
unit operative to schedule a spool request for said print 
request; 

a file transfer manager stored in said memory unit opera- 
tive to transfer said spool file, as schedule by said print 
spooler, to another computer system; and 

a remote computer system connected to the computer 
network, 

said remote computer system operative to access and 
execute said computer program at said first computer 
server via said computer network, 
said remote computer system operative to initiate a 
print command in said computer program at said first 
computer server; and 
said remote computer system operative to receive from 
said file transfer manager via said network a print job 
requested from said remote computer system. 
17. The remote printing system of claim 16, wherein said 
file transfer manager is further operative to compress said 
spool file prior to transferring said spool file to said another 
computer system. 
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